Heritable rather than age-related environmental and stochastic factors dominate variation in DNA methylation of the human IGF2/H19 locus.
Epigenetic variation may significantly contribute to the risk of common disease. Currently, little is known about the extent and causes of epigenetic variation. Here, we investigated the contribution of heritable influences and the combined effect of environmental and stochastic factors to variation in DNA methylation of the IGF2/H19 locus. Moreover, we tested whether this locus was subject to age-related degeneration of epigenetic patterns as was previously suggested for global methylation. We measured methylation of the H19 and IGF2 differentially methylated regions (DMRs) in 196 adolescent and 176 middle-aged twins using a recently developed mass spectrometry-based method. We observed substantial variation in DNA methylation across individuals, underscoring that DNA methylation is a quantitative trait. Analysis of data in monozygotic and dizygotic twins revealed that a significant part of this variation could be attributed to heritable factors. The heritability of methylation of individual CpG sites varied between 20 and 74% for the H19 DMR and was even higher, between 57 and 97%, for the IGF2 DMR. Remarkably, the combined influence of environmental and stochastic factors on DNA methylation was not greater in middle-age than in adolescence, suggesting a limited role for age-related degeneration of methylation patterns at this locus. Single nucleotide polymorphisms in the IGF2/H19 locus were significantly associated with DNA methylation of the IGF2 DMR (P = 0.004). A preliminary analysis suggested an association between H19 DMR methylation and body size (P < 0.05). Our study shows that variation in DNA methylation of the IGF2/H19 locus is mainly determined by heritable factors and single nucleotide polymorphisms (SNPs) in cis, rather than the cumulative effect of environmental and stochastic factors occurring with age.